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Description 



This Invention relates to apparatus for protiuc- 
,n B carbonatsd water In relatively small quantities 
for drinks, comprising a carbonatlon chamber 6 
which may be filled wtth water to a predetermined 
level such that e space la left In the chamber ebove 
the water, carbon dioxide supply means con- 
nected to said chamber for supplying carbon 
dtaadde thereto at an elevated pressure, carbonet- w 
ing means to mfat the carbon dioxide In Intimate 
contact with water, end discharge means for 
discharging carbonated water from said chamber. 

An example of such apparatus Is disclosed In UK 
PWent 2125309. In thta document carbonatton ie is 
achieved In a conventional manner by ln|ectlng 
cerbon dioxide Into the water eta low level so that 
the cerbon dioxide bubbles upwards through the 
water to become absorbed therein. One dis- 
advantage of this apparatus Is that relative V high sc 
pressures, for example In the region of 170 pstg 
(11.8 bars), have to be developed within the 
carbonetion chamber before adequate carbone- 
tion of the water la achieved. Such pressures 
require that the apparatus be buttt with sufficient a 
■trength to withstand Ihem and accordingly 
ncreaeed cost results. Further, such pressures 
involve safety riate. 

Another disadvantage of apparatus of the type 
Olustrated In UK Patent 21 26308 Is that ft Is difficult *> 
toachleve uniform carbonetion throughout the 
body of water to be carbonated For this laaeon, 
the carbonetion chamber Is relatively tell and of 
relatxvaly neirow cross-section, this In turn requir- 
ing that the overall height of the carbonetion « 
apparatus should be relatively large. 

The object of the Invention la to provide en 
apparatus for producing carbonated water hi 
relatively small quantftfea lor drinks In which, at 
least f n the preferred form of apparatus, the above- m 
mentioned disadvantage* may be alleviated. 

The apparatus In accordance wfth the Invention 
Is characterised In that the carboneting means 
comprises a rotor mounted In the carbonetion 
chamber, vane means on the rotor arranged to 45 
enter the water and the space upon rotation of the 
rotor with the chamber filled to said predeter- 
mined level and drive means operable to drive the 
rotoreta speed of at least In the region of $00 rpm. 

Preferably the elevated pressure in the so 
apparatus of the invention is in the range 60 psig 
K1 bars) to 140 psig (9.6 bars), a particularly 
preferred pressure being in the region of 100 psig 
bars). In the preferred embodiment the rotor 
has its axis horizontal positioned below the pre- 59 
determined water level end Is driven at a speed In 
ti>8irenga 500 to 2000 rpm, preferably in the range 
1000 to 1500 rpm. 

The invention la particularly applicable for car- 
boneting water In quantities sufficient to form a to 
single drink end is particularly useful In tha home. 
8y way of example, the total capacity , of tha 
carbonetion chamber may be about SJb fluid 
ounces (1.27 litres) end may be arranged so that 
the carbonatlon chamber Is Gretna full when filled ts 



wfth water to seW redetermined level Thus, in 
this example, about 6 fluid ounces (approximately 
1 rttre) of water wffl be carbonated In each 
carbonetion operation. 

•1 *he preferred embodiment, carbonetion la 
achieved In less than 5 seconds. 

Applicants acknowledge that e number of pro- 
posals have been made in the prior art for 
u»UjMption apparatus Incorporating a vened 
rotor rotstable about a horizontal axis. One such 
proposal la in US Patent 356165 (Raydt) which 
«actosee e lerga factory machine in which the 
rotor is driven manually by a handle connected 
directly to the rotor shaft U. the drive ratio 
between handle end rotor Is 1:1 .It would thus be 
Impoeelbls to drive the Raydt rotor at hundreds of 
rpm and apptcants believe that although the 
Rayo5 disclosure Indicates that rotation of the rotor 
can achieve carbonatlon in a few minutes, in fact 
tfie Raydt apparatus would not work* 

A further such ctodoaure Is in US patent 1?fi25 11 
INeuschefer) in which e vaned rotor performs 
oeclHetoryrotatkroeta 

cWwan wa a tiansmlsalon wfelch comprises rack 
«nd pinion and reduction gearing. In this 
apparatus, tha rotor is dearly driven at a vary alow 
spaed and serves merely to attempt to uniformly 
mbc the carbonated water rather than to achieve 
cwbonatfort Itself, the (attar being effected by 
causing carbon dioxide to bubble up through the 
hy spraying water 1 nto the carbonado* 
cnambertXMitBaengacefto 

US Patent No*. 1862089, 1929948 and 1329949 
ati fn tha name Kan tor also disclose cerbonation 
apparatus provided wfth a rotor. However, the 
rotor in the Kantor apparatus fai operated at atow 
•peed and functions merely to agitate the water 
during tha Introduction of C02 Into tha cerbona- 
tion chamber, ao as to uniformly mix the car- 
bonated water after absorption of carbon dbcolde 
therein. Carbonatlon is (achieved by other means. 
In particular the spraying of the water Into tha 
chamber together with cerbon dioxide gas. 

The invention Is described further with reference 
to tha accompanying drawings In which: 

1 1s a diagram showing apparatus according 
to a pnrfarred embodiment of the present Inven- 
tion; 

Rg. 2 Is e view In the direction of the arrow A of 
Bg. I showing a pert of the apparatus; 

Rg. 3 is a diagram showing how carbonetion la 
achieved In the apparatus of Figs. 1 and Z; 

Rg. 4 is a sectional view showing part of a valve 
unit included in the apparatue of Rg.1. end shows 
the valve unit In Its dosed position; 

Hg, 5 Is a view similar to Rg. 4 but showing the 
valve unit In Its open position; 

Rg. 6 Is a plan view showing part of the valve 
unit of Figs. 4 and $ 

Rg. 7 Is a plan view sf mller to Fig. 6, but showing 
a concentrate selector element in a different 
position; 

Rg. 8 Is a block diagram Illustrating a controller 
unit Included In the apparatus of Rg. 1; 
Rg. 9 ie a timing chart showing the timing of 
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various operations performed under control of 
the controller unit of Rg. 6; 

Bg. 10 Is e flow chert Illustrating In outline e 
programme followed by the controller unit of Rg. 
8; ff 

Fig. 11 fe a view similar to Rg. 2 showing a 
modification to the apparatus of Fig. 1; 

Rg. 12 Is a view on the arrow 8 of Rg. 11; 

Rg,- 13 shows a further modification to the 
apparatus of Rg. 1; w 

Rg. 14 Illustrates yet a further modfficetion; 

Rg, 13 la a diagram of a carbonation apparatus 
accoroTng to a further embodiment of the present 
Invention; 

Rg. 14 Is a diagrammatic section through a is 
carbo nation chamber Included In the apparatus of 
Rg13; 

Rg* 15 Is a perspective view of a rotor Included 
In tits apparatus of Rgs. 13 and 14; 

Rgs. 16 to 19 show e water Inlet verve for the to 
ccrbonation chamber of Rg. 14, in four positions; 

Rg. 2D shows e section through e carbon 
cfoxfde control verve arrangement mounted on e 
carbon dioxide supply bottle; 

Rg. 21 ie a diagrammatic plan view of a valve is 
arrangement for selecting concentrate and tor 
discharging carbonated water from the carbona- 
don chamber; 

Rgs. 22 end 23 are sections on the line A — A of 
Rg. 21 and show the valve arrangement In closed 3d 
end opened positions respectively; 

Rg- 24 b e bloc* diagram of the circuitry 
Included (n the apparatus of Rg. 13; end 

Rg. 25 Is a timing diagram illustrating operation 
of the apparatus of Rgs. 1310 24. « 

With reference to Rg. 1, the carbonation 
apparatus comprises a carbonation chamber 10, a 
water supply tank 12, a carbon dioxide supply 
tank 14 and concerttrBts supply arrangement 16. 
A valve unit 16 is disposed on the bottom of the m 
chamber to for dispensing both carbonated water 
from the chamber 10 and a ealactad concentrate 
from the arrangement 16 Into a glass 2a 

Carbonation m 

Water la aupplled from the tank 12 to the 
chamber 10 through a varve V. controlled by a 
solenoid e conduit 22 and a bell valve 24 
located inside the chamber 10. A vent 26 con- 
nected to the interior of the chamber 10 by means go 
of e pipe 28 permits air In the chamber 10 to be 
vented to atmosphere while the chamber 10 is 
being fitted with water. The pipe 28 prefects down 
into the chamber 10 e distance which Is such that 
its lower end is imersed In the water when the ss 
chamber 10 has been filled with water to the 
required level indicated by W. 

Carbon dioxide Is supplied from container 14 
through valve V„ controlled by a solenoid S„ end 
a conduit 30 leading into the chamber 10 et the «d 
top. 

A bail 29 located in the vent 26 Is arranged to 
dose the vent ff water is forced up the pipe 28 due 
to press urlzatfon of the chamber. For this pur- 
pose, the ball la movable upwardly into seaGng as 



engagement with e valve seat 31 et the top of the 
vent The baft 29 la also arranged eo that It doses 
the vent. In response to Increasing gas pressure in 
the chamber 10, tf carbon dioxide la Introduced 
into the chamber 10 with tire water level below 
the lower and of the pipe 28 so that carbonation 
may be achieved in these circumstances. 

A paddle 32 Is mounted Inside the chamber 10 
for rotation about a horizontal axis, being carried 
on the shaft 34 of a motor 36 which Is mounted on 
the outside of the chamber 10, The shaft 34 may 
project through an opening (not shown) in die 
waB of the chamber 10 with an appropriate seel 
being provided. Alternatively, the shaft 34 could 
be connected to the motor 36 by a magnetic 
coupling. 

The petiole 32 comprises three pairs of vanes 
38a, 38b; 40a, 40b end 42a, 42b. The two vanes of 
each pair (04. 38a and 36b} are mounted directly 
opposite each other on the shaft 34. The vanes 
40a end 40b are mounted on the shaft 34 to one 
side of the vanes 38a and 38b and et a cTfrarent 
angle relative thereto; and the vanes 42a and 42b 
ens mounted on the shaft 34 et the other side of 
the vanes 38a and 3% end egeln et e different 
angle to the other vanes. These angles are such 
that the afx vanes are equl-engularfy spaced 
around the shaft 34. The angler position of the 
shaft 34 shown In Rgs. 1 end 2 Is such that the 
vanes 38a end 38b are vertical and, es can be seen 
from these figures, the vena 38a projects above 
the water level W almost to the top of die 
chem bar 1 0 whereas the vane 38b projects almost 
to the bottom of the chamber 10 In this position, 
m Rg. 2, L indicates the length of the portion of 
each vane which protects above the water level W 
when the vane Is In Hs uppermost position wfth 
the peddle stationary and the apparatus horizon- 
tal and O Indicates the dlemater of the circle 
swept by the tip of each vane as the peddle 
rotates. L should be at least 6% of D end prefer- 
ebly greater than 12% of a It is particularly 
preferred that L should be from 12% to 16% of D 
for achieving optimum carbonation As the 
peddle 32 rotates, tha the vanes move from within 
the water. Into the space above the water level, 
end back Into (he water. 

In operation, the ohember 10 Is partially filled 
wfth water up to the level W. Thereafter, carbon 
dioxide Is admitted to the space above tha level of 
water In the chamber 10 by opening the verve V,. 
A pressure swtteh 44 senses tha gas pressure In 
the chamber ia When this reaches the required 
level, for example 100 pefg t&6 bar), the solenoid 
Is actuated to close tha valve V v The ball varve 24 
prevents water being forced beck up the conduit 
22 due to the pressure In the chamber 10. After 
the pressure has reached the required value, the 
motor 36 Is energized to cause the paddle 32 to 
rotate. Typically, tills rotation may be at a speed 
from 600 to 2000 rpm. preferably within the range 
1000 to 1500 rpm. This rotation Is continued for 
several seconds, for example 6 seconds, during 
which carbonation of the water takes piece. The 
degree of carbonation may be varied by varying 
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tha time for which the paddle fs driven endtor by 
varying che pressure of tha atmosphere contatn- 
Jng cait>on dioxide Jn the epaca Jn the chamber 10 
above tha water level. 

The action of the paddle is to force the gas in 
the space ebova the water level down Into the 
water. An much gas aa possible should be forced 
fnto the water and It should ba carried to a level - 
which Is as deep as possible. To achieve these 
purposes, the venae are dimensioned, as 
discussed above, such that they reach nearly to 
the top and nearly to the bottom of the chamber 
10. Also, therefore, the peddle acts to shift water 
from the bottom portion of the chamber 10 to e 
higher level so that water at all levels may be 
uniformly carbonated. Further, tha paddle creates 
Intense agitation of the water causing ft to be 
splashed up into tha atmosphere of carbon 
dioxide thereby to assist with cerbo nation and 
thereby also achieving uniform carbonatlon. As 
can be seen In Rg. 3, each vane. In adcftton to 
forcing carbon dioxide In gaseous form In front of 
ft Into the water, creates a vortex behind it which 
draws carbon dioxide In gaseous form In and 
causae the gas to be carried down Into the water. 
Rg. 3 ahows the fluid flow lines created by the 
vane as ft moves. It can be seen from Fig. 1, that 
the paddle 32 Is located to one side of the 
chembar 10, which Is preferably of circular cross- 
section as seen in plan view. With this arrange- 
ment, the water tn the chamber 10 la also caused 
to rotate around tha chamber 10 so that, as the 
paddle la driven, different portions of the body of 
water in the chamber 10 move past the paddle to 
be subjected to the carbonatlon action. 

As carbonatlon progresses, gas from the space 
above tha water level In the chamber 10 Is 
absorbed by the water so that the gas pressure 
reduces This is sensed by the pressure switch 44 
and, when the pressure drope below a certain 
level, say a drop of 6 pslg (0.3 bare), the valve V, Is 
again opened to admit more carbon dioxide to the 
chamber 10. 

Concentrate Dispensing 

The concentrate dispensing arrangement 16 
comprises three containers 40, 46 end 60 contain- 
ing concentrates of different flavours. Dtp tubes 
62. 64 end 56 extend into the respective con- 
talners 46. 48 and 60 almost to the bottom and are 
connected via respective conduits 68, 60 end 62 to 
the valve untt 18 for supplying concentrate from 
the containers to the varva unit Tha upper part of 
each of the containers 46, 48 end 60 is connected 
by a conduit arrangement 64 to the upper part of 
the chamber 10. A velve V, Is located In the 
condurt arrangement 64 end Is controlled by the 
solenoid S* After completion of the cerbo nation 
operation In the chamber 10, the verve V, is 
opened to permit the upper parts of the con- 
tainers 46, 48 and 50 to be pressurized utilizing 
the gas in tha upper part of the chamber 10. A 
pressure relief valve 66 connected to the conduit 
arrangement 64 Hmfta the preesurlzatton of the 
containers 46, 48 end 50 to a predetermined 
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value, say 2 peig <0.1 bars}. Thus, each of the 
comalners 4$, 48 and 60 la pressurtosd to the 
same value and this preeeurlzatlon exerts a force 
on the concentrate to the containers which is 

s sufficient to dispense each concentrate from tte 
respective container. Since concentrates have 
different viscosities, the bore of the dp tubes 66, 
64 and 66 and/or thet of tha conduits 68, 60, 62 is 
selected to ensure thet die required amount of 

to concentrate wiU be expensed. Merely by way of 
example. If Coca Cola b to be dispensed, the bore 
of the dip tube and connecting conduit may be 6 
mm. If lemonade Is to be dispensed It may be 
3 mm, if tonic fs to be dispensed It mey ba 3 mm 

k also. 

Carbonated Water Discharge and Concentrate 
Selection 

The vafve unit 1& the details of which are 
» illustrated in Rgs. 4 to 7, provides three functions. 
Rrst, It reBevee the pressure In the cerbonstion 
chamber 10. Second, ft permits selection of which 
c* tha concentrates from the containers 48, 48 end 
^btobocaspensedsndtt<gsp^^ 
28 conc^ttato.T1itiTlltdfeperiseacs^ 
from the chamber 10. 

For relieving the pressure in the cerbonstion 
chamber 10, the valve untt 18 comprises an 
exhaust valve 68 which is connected to the upper 
» part of the chamber 10 by a conduit 70 end part of 
the conduit 3a The exhaust valve 68 in eludes a 
vartfcaty movable valve member 68a which Is 
spring urged to its upper, closed position. An 
actuating lever 72 has one end 72a ptvotalfy 
36 connected to the valve member 68a for pushing 
ft* velve member OBe downwards to open the 
veJve 68 thereby permitting gas In the upper pert 
of the chamber 10 to be exhausted to atmosphere 
through the conduits 30 end 70 and the valve 68. 
40 The actuating lever 72 comprises an upper arm 
72b and a downwardly directed arm 72c The 
lever 72 la attached by a pivot 72d, Intermediate 
the ends of the upper arm 72b. to a hollow 
cylindrical sleeve 74 which is mounted for vertical 
4f eliding movement In en aperture in tha base 10a 
of the chamber 1 0. The sleeve 74 forms s vsl ve for 
permitting discharge of carbonated water from 
tha chamber 10 and for this purpose hes got 
lateral openings 74a near Its upper end end e 
60 need 74b which carries e seal 76 which engages 
the Inside surface of the bottom wall 10a of the 
chamber 10 when the sleeve 74 Is tn Its lower 
position so that et this time water cannot escape 
from the chamber 10. 
ss At completion of carbonatlon, the chamber 10 
b pressurized so thet the vetve head 76 b pressed 
firmly against the Inside surface of the bottom 
well 10a of the chamber 10. Consequently, rf the 
downwardly directed arm 72c of the lever 72 Is 
60 moved to the left es shown by the arrow X In Rg. 
4, the lever 72 rotates about the pivot 72d, the 
sleeve 74 remaining stationery, so that tha varva 
68 b opened, thus relieving the pressure in tha 
chamber 10. Continued movement of the arm 72c 
« In the direction of errow X In Rg, 4 will cause the 
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lever to pivot about to and 72e, so that the sleeve 
74 slides upwardry to the posrtion shown In Rg. 5, 
fn which position the sleeve verve 74 ts opened to 
permit carbonated water to be discharged from 
the chamber 10. The actuating member 72 Is s 
designed so that Its lower arm 72c Is arranged to 
be engaged by the glass 20 when placed in 
position so that as the glass 20 Is moved to the left 
relative to the valve unit as seen In Rgs. 4 and 5, 
first of ell the velve 68 Is opened the sleeve 74 to 
being held stationary by the pressure in the 
chamber 10, and thereafter, when the pressure in 
the chamber 10 has been relieved, the sleeve 74 
moves upwardly to discharge carbonated water 
through the opening 74a and the eleeve 74 into is 
the glass 20. 

The valve unit 18 Includes three concentrate 
cispenslng valves 78, 80 and 82 connected 
respectively to the conduits 56, 80 end 62. The 
valves 78, 80 and 82, are of essentially Identical 20 
construction. As seen In Rg*. 4 end 5, the valve 80 
comprtsas a vertically movable valve member 84 
urged downwardly by a spring 86 to the dosed 
position (Rg. 4), A concentrate ealector bar 88 Is 
secured to the lower end of the sleeve 74 which Is » 
rotatebte about Its axle (which Is vertical). One 
end of the sleeve 88 carries a nob or ff nger grip 90 
for effecting this rotation so as to position the 
opposite end 82 beneath e selected ona of the 
valves 78, 80 or 82. Rg. 6 showa the end 92 of the » 
bar 88 beneath the verve 80 and Rg, 7 shows it 
beneath the varve 82. Thus, when the sleeve 74 Is 
raised by actuation of the lever 72 so as to 
discharge carbonated water Into the gleae 20, the 
selected one of the valves 78, 80 end 82 b SS 
engeged by the and 32 of the bar 68 so es to open 
the verve by virtue of fts velve member 84 being 
raised. The construction of the valve member 84 
Is similar to that of sleeve 74 I.e. it la hollow and Is 
provided with lateral apertures so that the 40 
selected ccncemreta Is discharged through the 
selected verve member 84 end through en aper- 
ture 94 In the bar 82 and into the glass 20. As 
indicated above, this olecharga of concentrate 
takes place due to the pressure introduced Into 4S 
the upper perts of the concentrate containers. 

To a void posetbfe contamination of one con- 
centrate whh another, separate apertures 94 may 
be provided In the bar 88 for the different valves, 
this of course requiring appropriate positioning of 90 
the apertures end the verves 78, 80 and 82. 
Altemetivafy the aperture 94 could be sufficiently 
large to ensure the t concentrate flows through the 
aperture 94 without contacting the edges thereof 
thus avoiding contamination: of course In this es 
case means must be provided to ensure that the 
bar 88 engages the valve member 84 for the 
purpose of opening the associated verve. As a 
farther alternative, the valve members 84 could 
have a nozzle portion which project down through so 
the apertures 90 to ensure that tha aperture 94 
does not become contaminated. 



Control and Timing 

With reference to Rg* & e microprocessor 
cor*ro$ed controller unit 100 receives power from 
a power supply 102 end has three Inputs con- 
nected respectively to receive signals from a 
START button 104, the pressure switch 44 and a 
cerbonatfon time selector 10& Tha unit 100 has 
outputs to the solenoids S, end S» to the motor 
36 end to three Indicators 108, 110 and 112 for 
respectively Indicating that the supply of carbon 
dioxide gas Is low, that the operator of the 
machine should waft and that carbo nation has 
bean completed so that a drink may be dispensed. 
As seen from Bps. 8 and 9, upon pressing the 
START button 104, the WATT Indicator 110 is 
switched on and tha solenoid S, Is energized to 
open the valve V a end permit water to flow from 
the tank 12 Into the oarbonetion chamber 10. At 
the same time the verve V t opens but this Is of no 
functional slgnrftcance at this time. The unft 100 Is 
arranged to maintain the valve V t open for a* 
period of 6 seconds, tha apparatus being 
designed so that during this time period the rate 
of flow of water into the chamber 10 Is sufficient 
thet at the end of the 6 second period the water Is 
at the required level W. The oontrotlar 100 then 
da ener gizes the solenoid S so es to close the 
velve V, land aleo the valve VJ. Tha controller 100 
then energizes the solenoid Si to open the verve 
V, and permit carbon cftoxkie gas to flow Into the 
space above the water In chamber 10. The 
pressure in this space Is continuously monitored 
by pressure switch 44 and tha controller 100 de* 
energtoe solenoid S, to dose valve V, when the 
pressure reaches tha required level, say 100 psfg 
$J8 bars). Alternatively, if the pressure has not 
reached this level within two seconds, the con- 
troller 100 de^energtres tha solenoid S, to dose 
the verve V, end at the same time energizes the 
LOW GAS Indicator 108. The controller 100 than 
energizes the motor 36 so aa to cause the water In 
the chamber 10 to be carbonated. The time for 
which the motor 36 is energized Is determined by 
the setting of the carbo nation selector 10 accord- 
ing to tha degree of carbonation required by the 
user. As shown In Rg. 9, tha carbonation time 
may vary from 2 to 5 seconds. As also shown In 
Rg. 9 end hi Rg, 10, during the carbonation 
operation, the pressure switch 44 will from time 
to time indicate that the pressure In the upper part 
of chamber 10 hes reduced, say by 6 psig (03 
bars), due to absorption of carbon dioxide In tha 
water. When this occurs, the veh/e V, is reopened 
until the pressure again reaches tha required 
level say 100 pel. This opening and dosing of tha 
valve V, In response to the pressure switch 44 
going off and on may occur several times during 
the carbonation time. 

At the completion of the selected cerbonatfon 
time, solenoid S& is again anergfued, this time to 
open the varve V s {although the verve V, also 
opens but without any effect) so that the concen- 
trate containers 46, 48 end 50 are pressurized 
utilizing tiie gas pressure In the chamber 10. The 
valve V, Is held open for 2 seconds and Is then 
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dosed. Thereafter, the controller energizes the 
READY indicator 112 to that the user may now 
dispense a drink vie the valve unit 18 ea pre- 
vtousfy described. 

As will be understood, the quantity of water s 
contained In the chamber 10 Is preferably that 
appropriate for a single drink. 8y way of example, 
therefore, the total capacity of the chamber 10 
may ba 9* fluid ounces M.27 litres) and the 
apparatus may be arranged so that % of this to 
capacity is filled wtth water (La to the level W) and 
% of the capacity Is left for containing gas. In thle 
way, about 8 fluid ounces of carbonated water 
will be made and dispensed each time the 
machine Is operated. It Is possible to very from ts 
theee figures. 

Modifications 

Rgs. 11 and 12 shows modified form of paddle. 
In this modification, two pairs of vanes 120a, 120b 20 
and 122a end 122b are provided. Each of the 
vanes is, as shown in Rg. 11, curved fofwarrty In 
the direction of rotation to eseist In ensuring that 
the gas Is efflcientfy driven down into the water. 
As seen from Rg. 12, the pair of vanes 120a and 2a 
1 20b la positioned to one side of the pair of vanes 
122a end 122b. 

Various other modifications ere possible within 
the scope of the Invention. For example, the 
cerbonatlon method described may be utilized in 30 
a variety of different forms of the apparatus 
Independently of the concentrate dispensing 
arrangement and the particular valve unit 18 
which have been Illustrated. 

As examples of further modHtoattons, ft Is j* 
posslble to vary the timing of the operations. For 
axampte, h Is possible to arrange that the motor 
36 be energized before the pressure In the 
chamber 10 hes reached the level sat by the 
pressure swttah 44. With this rmrfrncatlon, car- m 
bonation may begin as soon as the admission of 
carbon dioxide to the chamber 10 starts. 

Aa a further modification, means other then 
that Illustrated In Rgs. 4 end 6 may be provided 
for relieving the pressure In the chamber 10 « 
before discharging carbonated water; or the 
apparatus may be constructed so that discharge 
of the carbonated water takes place under 
pressure. 

Further, adjustable means, such as valves, may so 
be provided In conduits 68, 60, 62 for controlling 
or varying the amount of concentrate supplied 
instead of providing the conduits wfth different 
bores as described 

SB 

Further Embodiment 

The carbon ation apparatus shown In Figs. 13 to 
24 comprises a carbo nation chamber 200 which Is 
connected to a water reservoir 202 at 204. A 
carbon dioxide bottle 206 is connected to the to 
chamber 200 through a verve arrangement 208 
and a gas supply pipe 210. A valve 2121s mounted 
at the bottom of the chamber 200 for discharging 
carbonated water and a selected concentrate 
from any one of the concentrate bottles 214, 21 6 es 
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and 218 which are connected to the valve 212 via 
twa ii uato supply Hnes 22a The concentrate 
bottles 214. 216 and 218 may be pressurised by 
cerbon cfoxide from the chamber 200, fofiowtog e 
cerbonation operation. For this purpose, the 
botflee 214, 216 and 218 are connected to the 
chember 200 through e gas line 222, the valve 
arrangement 208 and the gas line 210, 

The carbonatfon chamber 200 contains a rotor 
224, which comprises a cylindrical body 226 and 
abrrediai vanes 22& The rotor 224 Is mounted for 
rotation about a horizontal axle and functions in 
the same way as the rotor 32 described wtth 
reference to Rgs. 1 end 3 to drive cerbon dioxide 
in gaseous form from e cerbon dioxide atmos- 
phere above the water level down Into the water 
to carbonate the water. Rotor 224 is supported In 
a drive shaft 226 which fe driven by a motor 230 
mounted outside the chamber 200. The chamber 
200 also contains a valve 232 for control Bog the 
flow of water from the reservoir 202 into the 
chamber 200. to Rg. 14, the valve 232 Is shown in 
tne fu*y closed position which It assumes when 
the chamber 200 has been fitted with water to the 
lave! W end hes been pressurised, in preparation 
for a cerbonation operation, with gas from the 
supply bottle 208. A seat 233 prevents water 
tasking along the shaft 226. L and 0 shown in Fig. 
14 indicate the same features es In Rg. 2 end 
should have the seme relationship. 

The veh* 232 comprises o cylindrical sleeve 
234 which fits closely within but Is movable 
relative to a cylindrical boss 236. e disk shaped 
body 236 and a downwardry projecting stem 240 
which may engage the bottom of the chember 
200 to emit ctownwerd movement of the verve. A 
pag 242 integral wtth the inside of the boss 236 
engages to a slot 244 In the sfeeve 234. The shape 
of the slot 244 can be seen to Rgs. 16 to 19. 

R0* 16 to 19 show tha positions which the 
valwj 232 assumes during operation of the 
apparatus. In Rg. 16 the valve Is shown In tha 
same position as In Rg. 14 end In this Rgure It can 
be seen that the valve 4e in its uppermost position 
which b such that an O-rfng 246 Is compressed 
between the body 238 of the vetve and the tower 
end surface of the boss 236 to form a gas tight 
seal. In this position, the peg 242 Is located in tha 
towarmost portion of tha slot 244. As already 
stated, the valve 232 assumes the position shown 
in Rgs, 14 and 16 when the chamber 200 is 
pressurised with carbon dioxide. After comple- 
tion of a carbonatlon operation, when the 
chember 200 is depressurised, the weight of 
water on tha valve 232 causes It to move down- 
wardly from the position shown In Rg. 16 to that 
shown to Rg. 17 in which a horizontal abutment 
248 provided In the wad of the slot 244 rests on 
the pag 242 and thus prevents further downward 
movement of the valve 232. In the position shown 
In Rg. 17 tha valve la still dosed so that water Is 
prevented from entering the chamber 200 from 
the reservoir 202 (although It should be under- 
stood that a small amount of leakage may arise). 
The valve may be opened by rooting ft about a 
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vertical axis from the position shown In Rg. 17 to 
that shown In Rg. 18 In which the abutment 
surface 248 Is clear of the peg 242. This rotation 
h achieved by causing the rotor 2JM to be 
momentarily rotated so that a portion 228a of s 
one of the vanes 228 engages a further peg 248 
Projecting from the skfe of the disk shaped body 
23a This engagement h shown in Rg* 18. After 
the valve 232 has been rotated to the position 
shown In Rg. 18, it may fn« further under the re 
weight of water until the stem 240 engages the 
bottom of the chamber 200 as shown In Rg. 19. 
In this position, the slot 244 and further slots 280 
In the sleeve 234 are located below the boss 236 
so that water may flow Into the chamber 200 is 
through these slots. 

As the water approaches the level W, the valve 
232 Is caused to float upwardly until It returns to 
the position shown In Rg. 18 at which time the 
water supply Is again cut off. Thereafter, carbon 20 
dioxide under pressure Is Introduced into the 
chamber 200 and the valve 232 Is forced back to 
the position shown In Rg. 16. During fts move- 
ment from the position shown In Rq. 18 to that - 
shown In Rg. 18, an Inclined surface 282 in the a 
etot 244 engages tha peg 242, thereby causing 
the valve 232 to rotate so that the peg 242 Is 
again located In the lowest part of the slot 244 
which, ae shown In Rg. 18, b below the abut- 
ment 48 surface Z 90 

The valve arrangement 208 is novel and « 
shown In mora dstafl in Rg. 20. It comprises a 
body 262 having a cap arrangement 254 which Is 
secured by conventional means (not shown) 
such ae screw threeds to the carbon dioxide m 
bottle 206. A conventional means {not shown) ie 
provided to enable the verve arrangement 208 to 
be connected to the bottle 206 to put the Interior 
of the bottle 206 Into communication with the 
valve arrangement 208 without significant loss of m 
carbon dioxide gas when the connection Is 
made. 

The body 262 contains a passage 256 which 
communicates via a valve 268 with the Interior of 
the botJJa 206. The gee supply pipe 210 Is con- 46 
netted to the passage 266 so that when the valve 
268 Is opened carbon dioxide gas from the bottle 
208 may be supplied to the cerbonatJon chamber 
200. The passage 256 Is also connected via a 
passaga 260 and a pipe 262 to a pressure sens- so 
ing chamber 264 one wall of which is constituted 
by a diaphragm 266. A solenoid 268 haa rts coil 
274 secured to a rod 270 of which the lower and 
engages the upper surface of the diaphragm 266 
and which Is biassed dowrtwardry by e compres- 5a 
slon spring 272. The armature (not shown) of the 
solenoid 268 Is connected by a rod 276 to one 
end 278 of a lever 280. The opposite and of the 
lever 280 is connected by e pivot 282 to a stem 
284 of a verve 286 which is located In tha body 60 
260 to place tha gee pipes 210 and 222 in com- 
munication with each other when open. The 
valve 258 has a stem 288 which abuts the lever 
280 at a position Intermediate ha ends. A 
pressure sensitive switch, constituted by electri- es 



cat contacts 290 dCegrammatically shown In Rg. 
20, Is provided so es to give an electrical signal 
In response to tha pfasaure In the chambers 264 
reaching a value which is sufficientiy high to 
raise the diaphragm 268. 

The valve arrangement 208 Is such that when 
tha solenoid 268 Is energized the rod 276 Is 
drawn downwardly to cause the lever 280 to 
pivot about the pivot 282 thereby opening tha 
valve 268 to permit carbon dloxfde gas to be 
supplied to the earbonation chamber. The 
strength of the spring 272 Is such as to ensure 
that when the solenoid Is energized the rod 276 
is drawn dowrtwardry rather than the rod 270 
being drawn upwardly against the force of the 
spring 272* The pressure In the earbonation 
chamber 200 Is sensed by the diaphragm 266 
and when this pressure has reached a level 
sufficient for the earbonation operation to begin, 
for example 100 pelg (6w8 bare), the diaphragm 
268 la raised. Also tha pressure sensitive switch 
290 opens to give e signal tnalceting thet the 
required pressure level has been reached. Tha 
upward movement of tha diaphragm 266 raises 
the whole of the solenoid 268 so that the lever 
280 Is pivoted upwardly about tha pivot 282 and 
the verve 268 closes under tha action of the ges 
pressure In the bottle 206 and tha force of the 
stem 288 against tha lever 280 holds the valve 
286 in Ha dosed position. The earbonation oper- 
ation may now begin and, as carbon dioxide is 
absorbed Into the water In the earbonation 
chamber 200, the preseure In tha chamber 200 
wfH decrease to some extent, permitting the 
diaphragm 286 to move downwardly so that tha 
valve 268 is again opened. A balanced condition 
will be reached at which the valve 268 la Just 
sufficientiy open to maintain the required 
pressure in the earbonation chamber 200 during 
the earbonation operation. 

After earbonation has been completed, the 
solenoid 268 Is de-anergized. Thereafter, the 
pressure in the earbonation chamber 200, the 
gas supply pipe 210 and the passage 266 Is 
sufficient to open the valve 286 so as to 
pressurize the concentrate supply containers 21< 
216, 218. A pressure relief verve (not shown) 
Hmlte the pressure In the containers 214, 216 and 
218 to about 2 psig (0.1 bare). Valve 286 acta as a 
non-retum valve ensuring pressure In the con- 
tainers 214, 216 and 218 la not lost when the 
cfiornber 200 Is emptied. 

The valve arrangement 208 Is particularly 
simple and economic to construct and therefore 
aavanteoaoua, particularly es only single 
solenoid is needed. 

As wfth the previously described embodi- 
ments, earbonation Is achieved In the embodi- 
ment under description by causing the rotor 224 
to be driven so that tha vanes or blades 228 
move continuously and repeatedry between the 
water In the chamber 200 and tha carbon dioxide 
atmosphere which Is formed above the water so 
as to drive carbon dioxide from the atmosphere 
down Into the water. Actuation of the motor 230 
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to start the carbonatfon operation Is achieved In 
«ponw to -the signals from the pressure sensi- 
tive switch 290. 

Discharge of carbonated water from the carbo- 
netion chamber 200 and selection of the desired 
concentrate from the containers 214, 216 and 218 
b achieved by the valve 212 which Is shown In 
more data?) In Rgs. 21 to 23. 

The valve 212 comprises a housing 300 which is 
^ ^"ndorsWe of the carbonatfon 
^Tf r ?* * nd lncludaa * 8, eeve 302 in which a 
cylindrical valve member 304 Is mounted for 
vertical eliding movement A valve heed 306 is 
secured to the top of the cylindrical valve member 

^"W 8 i ftB,d0 ***** *• o**™ 

of the chamber 200 when in the closed passion to 

£!r n * nt ,l tec ^ r98 ofwter *™i the chamber 7D0 4 
thte position being shown In Ho, 22. As shown in 
Rg. 23, the vafve member 304 mey be raised to Ha 
open position In which water mey be discharged 
from the chamber 200 by passing through aper- 
tures 308 end then downwardly through the 
interior of the cylindrical valve member 30< 
exiting via the open bottom end of member 304. 

An ac^ng lever 3 10 is prvotable as shown In 
HQ- 23 for raising the valve member 304 to the 
open position. The lever 310 b located In position 
by a spindle 31 2 projecting downwardly from the 
!^ 306 through en eperture 314 in the 
fcver 310. The eperture 314 Is sufficiently large 
relative to the spindle 312 to permit the pivoting 
movement of the lever 310- An inner ercuate weS 
316providad In the housing 300 acta as fulcrum 
Tor the pivoting movement of the lever 310, the) 
Pivoting movement being achieved ^ by the 

^ W ?L pT * 6slno down on m » *nd portion 
310a of the lever 31<L The lever 310 b ratatable in 
a horizontal pbna about the spindle 312 end can 
be pivoted to the position shown inRg.23 at any 
one of three positions defined by recesses 316 
provided In an outer ercuate wefl 320 of the 
housing 300, the outer ercuate well 320 prevent- 
mg the pivotal movement of the lever shown In 
Hg. 23 unless ft Is in register with one of the 
recesses 31 a Stabitty Is provided to the isver 310 
by upwardly and downwardly directed ercuate 
projections 313 and 315 which respectively 
engage the outer surface of the sleeve 302 end tha 
inner surface of the arcuate wail 31 a 

When the lever 310 is In one of the positions 
defined by the recesses 318, Its Inner end 310b 
*y***s a respective one of three concentrate 
selector valves 322 so that when the lever 310 Is 
08 in HO- 23, the corresponding 

selector valve 322 la opened against e corre- 
sponding spring 324 to permit the corresponding 
concentrate to flow Into the Interior of the nous- 
ing 300 vie the corresponding conduit 220 end a 
corresponding boss 236 associated with the vefva 
322 for mixing with the carbonated water, the 
concentrate and tha carbonated water failing 
from the valve arrangement 212 Into an approp- 
riate vessel such es a glass 215 (Ro- 13). The 
cerOTrrtrete selector and valve arrangement illus- 
trated in Rgs. 20 to 23 Is particularly simple and 
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*n*x*xn**f* to manufacture end has the aoVan- 
tagethat the carbonated water tends to wash the 
valves 322 and their surroundings so that an 
uiwiaslrable buHd up of stale concentrate may be 
avowed. 

The embodiment under discussion Includes a 
simpU^d control arrengemem which wilt be 
deecrlbed with reference to Rgs. 24 and 25, The 
control arrangement comprises a control circuit 
400 having as Inputs a start button 402, a stop 
button 404 end the pressure switch 280. The 
control circuit 400 has four outputs connected 
respectively to the solenoid 268, the motor 230, 
en indication lamp 406 mounted on the exterior of 
to apparatus and a low pressure indicator 408 
also mounted on the exterior of the apparatus. 

As can be seen from Rg. 23, when tha start 
button 402 is pressed, the motor 230 Is 
rrwnentariry energized to cause the rotor 224 to 
rotate so that the vane portion 228a engages the 
peg 246 to open the vafve 232 and permit water to 
•ntor the cettonetton chamber 200. The 
apparatus is constructed so tiiat water hows Into 
tooarbonetion chamber eta rata which Is such 
that It reaches the required level W bytheandofe 
five seoond period, th*e period being timed by the 
control circuit 400, At the end of this period, the 
control circuit 400 supplies a signal which causes 
the solenoid 268 to be turned on to supply carbon 
J**** *> *» ca*booabon chamber vie the vafve 
2B8- After e short period, the carbonabon 
chamber reaches the required pressure and In 
response to this a eigne! Is supplied by the 
pfBSSUfB switch 290 to the control circuit 400 
laWchturns the motor 230 on to begin the 
ce*bonadon operation. If tha required pressure la 
not rea ched within a predetermined time, the 
control cfrcuft ectivatea the low pressure Indicator 
406. Tha carbonetlon operation can continue for a 
maximum period of five seconds which period is 
timed by the control circuit 400 and begins with 
the signal from the pressure switch 290. The 
appamus la arranged so met the maximum 
desired degree of cerbonatlon is achieved by the 
end of the five second period. If, however, the 
uesr desires e tower level of cerbonatlon, he can 
terminate the cerbonatlon operation et any time 
by pressing the stop button. To assist the 
operator In determining when to stop the carbo- 
natfon operation, whan he desires e lower level of 
carbonetlon, the control circuit 400 causes the 
Indication lamp 406 to flash at Intervals during the 
Ave second period In which carbonetlon Is taking 
place. Thus, by counting the number of fleshes, 
the user will have an Idea of the level of carbona* 
tkm achieved. Rg. 25 Illustrates an operation in 
which carbonatfon wee determinated after two 
flashes of tha Indication lam p. After the end of the 
five second cerbonatlon period, tha circuit 400 
turns tha Indication lamp on for a period to 
Indicate that cerbonatlon Is complete. When tha 
carbonetlon operation stops, either In response to 
actuation of the atop button 404 or In response to 
completion of tha hVe second carbonetion period, 
the circuit 400 de-energizes the solenoid 268 and 
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motor 230- The concentrate containers are than 
pressurized es previously described and the 
operator may rotate the lever 310 to the position 
required to select the concentrate which ha 
withes to use and then depresses the lever to $ 
discharge the carbonated water and the selected 
concentrate. Of course. If desired a further recess 
318 may be provided In the arcuate wall 320 to 
permit the operator to discharge carbonated 
water without any concentrate. to 

Thus ft wlQ be appreciated that the embodiment 
described with reference to Rgs. 1 3 to 26 la rather 
simpler than the earlier described embodiment 
and may be manufactured more economically. 
The various numerical data given In connection is 
with the earlier embodiment for speed of rotation 
of the rotor, gas pressures, etc, may be ell 
applied to the embodiment of Ffgs. 13 to 25. 

CI elms 30 

1. Apparatus for producing carbonated water In 
relatively smell quantities for drinks, comprising a 
carbonatton chamber (10; 200) which may be 
tilled with water to a predetermined level fWJ x 
such that a space Is left In the chamber HO; 200) 
above the water, carbon dioxide supply means 

(14, 100; 206, 400) connected to said chamber (10; 
200) for supplying carbon dioxide thereto at en 
elevated pressure, carbonstlng means to mbc the m 
carbon oToxfde In Intimate contact with water, and 
otacharga means (18; 212) for discharging carbo- 
nated water from said chamber (10; 200), charac- 
terised in that said carbonari ng means comprise* 
a rotor (32; 224} mounted In said cerbo nation x 
chamber (10; 200), vane means (38, 40, 42; 120, 
122, 228) on said rotor (32; 224) arranged to enter 
the water and said space upon rotation of the 
rotor (32; 224) with the chamber (10; 200) filled to 
safd predetermined level (W), end drive means 40 
(36; 230) operable to drive said rotor (32; 224} at e 
speed of at least In the region of 500 rpm. 

2. Apparatus according to dalm 1, charac- 
terised by water supply means (12. V2; 202, 204} 

for supplying water to said chamber (10; 200) and <* 
control means (100; 232} for automettcslh/ con- 
trolling the water suppfy means to fill said 
chamber (10; 200) to said level (W). 

3. Apparatus according to claim 2, charac- 
terised In that said control means (100) causes so 
said water supply means (12, V2) to supply water 

to said chamber for a preselected time period 
whereby said chamber (10) Is filled to said level 
(W). 

4. Apparatus according to claim 2, charac- m 
tarised In that said water supply means comprises 

a reservoir (202) connected to said chamber (200) 
for supplying water thereto and said control 
means comprises a valve (232) for controlling the 
supply of water from said reservoir (202) to said m 
chamber (200), said verve (232) being arranged to 
be opened by e momentary movement of said 
rotor (224) and to close In response to the level of 
water In the chamber |200), 
6. Apparatus according to claim 4, charac- m 



tensed in that said valve (232) Is arranged to be 
engaged by the vane means (228} thereby to be 
opened by sold momentary movement of said 
rotor (224) end Is further arranged to float on 
water In said chamber POO) thereby to dose In 
response to the water level. 

6. Apparatus according to any preceding dalm, 
characterised by concentrate supply means (16; 
214) for concent rated flavouring, end means (64; 
V3; 222, 2861 for discharging concentrate from 
said concentrate supply means (16; 214) for mix- 
ing with seld carbonated water. 

7. Apparatus according to claim 6, charac- 
terised In that said means (V3, 64; 286, 222) for 
discharging concentrate Is operable to supply 
carbon dioxide to said concentration supply 
means (16; 214) to ceuee said discharge of con- 
centrate. 

8. Apparatus according to dalm 7, cherec- 
terised In that said means (64, V3; 222, 288) for 
dbchergtng concentrate is operable to obtain 
carbon dioxide for supply to the concentrate 
supply rneerts (16, 214) from the carbonetion 
chamber (10; 200} otter completion of e carbons- 
toon operation. 

9. Apparatus according to any preceding deim, 
characterised In that said rotor (32; 224) has Its 
axis substantially horizontal 

10. Apparatus according to claim 9 as depen- 
dent upon any of claims 2 to 5* cherecterieed In 
that the axle of the rotor (32; 221) Is below seld 
level («& 

tl. Apparatus according to dalm 9 or 10, 
cherecterieed In that If D Is the oSameter of the 
circle swept by the Up of the vane means upon 
rotation of the rotor and L Is the length of the 
portion of the vera means projecting above the 
water level (W) wkh the rotor stationery, the vene 
means In Its uppermost position end the 
apparatus horizontal, L la at least 5 percent of D. 

12. Apparatus according to dalm 11, cherec- 
terieed In that L la et least 12 percent of D. 

13. Apparatus according to dalm 11, charac- 
terised in L is from 12 percent to 16 percent of D. 

1 4. Apparatus according to eny preceding dalm 
characterised In that said vane means (38; 228) 
comprises e piurafty of vanes, 

15. Apparatus acco ruing to eny preceding 
delm, characterised by means (100; 400} to vary 
the time for which satd drive means {38; 230) Is 
actuated, to vary the degree of carbonatton 
achieved. 

18. Apparatus according to any preceding 
dalm, characterised by means (100; 400) for 
automatically terminating tha operation of said 
drive means (36; 230) after a predetermined time. 

17. Apparatus according to dalm 16, charac- 
terised by manually operable stop means (404} 
for terminating tha operation of sekJ drive means 
(36; 230) before the end of said predetermined 
time. 

18. Apparatus according to dalm 16, charac- 
terised by means (106) for selecting one of a 
plurality of different sakf predetermined times, for 
se leering the degree of carbonetion achieved* 
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1a Apparatus according to any preceding 
etalm,, characterised by moans (44; 290) for ccn- 
trotllng the pressure of said carbon dioxide in said 
apace to ba within e range 60 psrfg (4,1 bars) to 140 
psfg OA ban). s 

20. Apparatus according to daim 19, charge- 
tensed In that said pressure control means (44; 
290) is operative to maintain said pressure at 
appraxlmetaly 100 psig (&8 bars). 

21. Apparatus according to any preceding ro 
claim, charactartead In that operation of aakf drive 
means (36; 230) for a period of no more than five 
seconds achieves carbonation. 

22. Apparatus according to any preceding 
claim, characterised that said drive means (36; ie 
230) is operable to rotate said rotor (32; 224) at at 
least 1,000 rpm. 

23. Apparatus according to claim 22, charac- 
terised In that said drive maana (36; 230) la 
operable to rotate said rotor (32; 224) at from 20 
1,000 to 1,500 rpm. 

24. Apparatus according to any of claims 1 to 
21, characterised fn that said drive means (36; 
230) is operable to rotate said rotor (32; 224) at 
from 600 to 2,000 rpm. x 

26. Apparatus according to any preceding 
claim, characterised In that said csrbonatkm 
chamber (10; 200} contains not more than about 1 
litre (about 8 fluid ounces) when filled to said level 

(W). * 

28- Apparatus according to any preceding 
dafrru characterised In that said cerbonatlon 
chamber (10; 200) Is filled to about five sixths of 
fts capacity when filled to said level (W). 

27. Apparatus according to any of cleime 2 to 6 as 
or any claim as dependent thereon, characterised 

by cycle control maana (100; 400) operable in 
response to a start signal to cause said apparatus 
to perform a carbonation cycle In which said 
water supply means (12, V2; 202, 204) supplies 40 
water to fill eeld chamber (10; 200} to said 
predetermined level (W) with said chamber (10; 
200) unpressurisad and thereafter said carbon 
dioxide supply means (14; 206) fs caused to 
supply carbon dioxide to said chamber (10; 200) « 
to All seld space at said elevated pressure, seld 
cyde control means (100; 400) also actuating said 
drive means (36; 230) to cause said rotor (32; 224) 
to be driven at said speed to afreet carbonation. 

28. Apparatus according to claim 27, cherec- so 
terteed In that said cycle control means (100; 400) 
activates said drive means (36; 230) to begin 
carbonation after said space has been filled wfth 
carbon dioxide to said elevated pressure. 

29. Apparatus according to any of claims 6 to 8 « 
and according to claim 28. characterised in that 

said cycle control means (100; 400) Is further 
operable to activate said means (64, V3; 222, 288) 
for discharging concentrate after completion of 
carbonetfon. ^ 

30; Apparatus according to any preceding 
claim, characterised fn that said rotor (32; 224) Is 
disposed eccentrically fn said carbonation 
chamber (10; 200). 
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PstsntansprOcha 

1. Vocrtchtung sir Herstaftung von faohlsnsau- 
reteljjem Wesser in retetfv fcMnen Mengen fur 
Qetrtnka, mft efner Kammer mm Versetzen mrt 
Korrtensaura (10; 200), die mft Wassaf bis zu 
olnem Destimmten Wesserstand (W) gefuJft 
warden kann, so daft efn Re urn In der Kammer 
(10; 200) oberhalb das Wassers freibteibt, alnar 
Kc4tlandloxlcV2ufuhreHirlcrmir>g (14, 100; 2061 
400), die mrt dar Kammer (10; 200) verbunden 1st, 
urn dleser Kohtandloorfd unter erhdhtem Drudc 
rurufuhren, efner Elnrlchtung zum Versetzen mrt 
Kohiensaure, urn das Kohlendioxid In engem 
Kontakt mft dam Wesser zu vermSechen, und 
alner Abgabeelr*Hcfmmg (18; 212) zum Abgeben 
das mlt Kchlensaure varsetzcen Wassers aus dar 
Kammer (10; 200), dadurch galcannzalchnet, daE 
die Bnrtchtung zum Versetzen mt Kohiensaure 
elnen Rotor (32; 224) aufwalst dec In dar Kamrnar 
(10; 200) aim Versetzen mlt Kohiensaure enge- 
bcecht 1st tkm ScheuMaraichlung (361 40, 42; 
120, 122, 228} am RoSx (32; 224), die so ange- 
c^dnetbxdeastefndesWasserundkiden Raum 
Motge der Orehung das Rotors (32; 224) elntritt, 
wobai ole Kammer (10; 200) bis zum vorbestimnv 
ten Wassarstand (W) gefuttt 1st und sine 
Antrtabselnrtchtuftg (36; 230), die zum Antrelben 
des Rotors (32; 224) mlt etner Drefizahl betrelbbar 
1st die mlndastons fm Berefch von 600 U/mtn 
ttegt 

Z Vorrichtung nech Anspnich 1, getamzsJch- 
net durch erne Wasser-Zuluhrefarlchtting (12, V2; 
202, 204 zum ZtrfOhren von Wesser zur Kammer 
(10; 200), und sine Steuersfartchtung (10; 232) 
zum eutometfechen Stauern der Wasser-Zufuhr- 
elnrichtung zum RWen dar Kammer (10; 200) We 
zum genanrrton Wassarstand (W). 

3. Vorrichtung nech Anspruch 2, dadurch 
geteiwzeichnet, defi die Stauarainrfchtung (100) 
ole Watiser-Zufuhreinrichtung (12, V2) veranlaGt, 
Wassaf In die Kammer wfihrend einea vorgewahl- 
ten ZeJtrsumee elnzuspeisen, wodurch die Kenv 
mer (10) bis zum genarmten Wasserstend (W) 
gefttlt wtrd. 

4 Vorrichtung nach Anspruch 2, dadurch 
gatoenroefchnet, daS die Wasser-Zufuh rain rich- 
tung efnan Vorratsbehafter (202) eufwelst, de? mlt 
der Kammer (200) verbunden 1st, urn dleser Wes- 
ser zuzufOhren, und doB die Steuerelnrtchtung eln 
VentH (232) zum Stauern der Zutuhr des Wassers 
aus dem VorratsbefiAtter (202) zur Kammer (200) 
eufwelst, wobel das VentJI (232) so engeordnat 
1st, defi as durch etna kurzzaftJge Bewegung das 
Rotors (224) fiffhat und in AbhAngiglcart vom 
Wasserstend des Wassers In dar Kammer (200) 
schtiaGt 

6. Vorrichtung nach Anspruch 4, dadurch 
gekennzeichnat, daS das VentJI (232) zum Erngrtff 
mlt der Schauf atelnrfchtung (228) elngerichtet 1st 
urn hlardurch durch die kurzzeftfge Bewegung daa 
Rotors (224) gedffnet zu werden, und femer so 
engeordnat 1st. dafi as auf dam Wassar In der 
Kammer (200) aufschwtmmt, urn In Abhingigkeft 
vom Wesserstend des Wassers zu schllefien. 



10 



19 



EP 0166586 B1 



2D 



a. Vorrichtung nach fedam vorangehenden 
Anapruch, g^faanmelcrmet durch etne Konzentret- 
ZirfuhTBinrichtung (16; 214) fur konzentrterte 
Gaachmeckwtoffe, und elne Elnrichtung (64; V3; 
222, 286) rum Abgeben von Konzentrat eua der 
Konzantrat-Zufuhrainrtehtung (16; 214) zurVerrnf- 
schung mlt dam mlt Kohlenseura versetzten Was- 
tar. 

7, Vorrichtung nach Anspruch 6, dadurch 
gekannzefchnet, de& cfla Elnrfchtung (V3, 84; 286, 
222) zum Abgeben das Konzentrats betrelb bar 1st, 
um Kohlendtoxkj zu dar Konzantratlona^Zuffiihr- 
elnrichtung (16; 214) zuzufuhren, urn die Abgebe 
daa Konzantrata zu varanlessen. 

8. Vorrichtung nach Anepruch 7, dadurch 
gakannzelchnet, de& dla Bnrichtung (84, V3; 222, 
286) zum Abgaban daa Konzantrata betrafcbar 1st 
um Kohlendtaocld zur Zufuhr an die Konzentrat- 
Zufuhrolnrichtung (18, 214) aus dar Kammer (10; 
200) zum Versetzen mft Kohlenseura nach Fertlg- 
stellung alnaa Vorgangs daa Versetzena mft Koh- 
lena&ure zu erhaton. 

8* Vorrtchtung nach jadam vorangahanden 
Anspruch, dadurch gekettnzelchnet dafi dar Rotor 
(32; 224) selna Achaa Im wesentlfchen horizontal 
eufwefst 

10. Vorrichtung nach Anepruch 9, sowett abhan- 
g*g von jadam dar AnaprOcha 2 bla & dadurch 
geketmzeJchnet daft die Achaa das Rotors (32; 
221] untardam ganannten Waaaerttand W} Itagt 

11. Vorrichtung nach Anspruch 9 odar 10, 
dadurch gekannzefchnet de& dann, wenn D dar 
Durchmesser daa Knateaa 1st dar von dar Spftzs 
dar Schauta Wnrichturtg fnfblge dar Drahung dea 
Rotors beschrieben wtrd, und L dla LAnge daa 
Abschnttts dar Schaufeletorichtung 1st die Ober 
dan Wasaarapiegal (W) daa Wassers bai ruhendem 
Rotor Obarataht wobel alch dla Scheufalafnrich- 
tung In Ihrar obersten Lags und ols Vorrichtung 
horizontal beflndet, L mlndastans 6% von D 1st. 

12. Vorrichtung nach Anapruch 11, dadurch 
gakannzelchnet, daE L mlndoatans 12% von D tot 

13. Vorrichtung nach Anapruch 11, dadurch 
gskennzefchnet dafi L von 12% bte 15% von D fat 

14. Vorrichtung nach jadam vorangehenden 
Anapruch, dadurch gelcannzelchnet dafi ole 
Soheufalelnrichtung (38; 228) mehrere Schaufetn 
aufwelat 

15. Vorrichtung nach fedem vorangahanden 
Anapruch, gakannzelchnet durch sine EJnrichtung 
(100; 400) zum Andern dar Zeft, w&hrend watcher 
die Antrlabaernrichtung (36; 230} betfttigtwfrd, um 
daa MaB dar errelchtan Veraatzung mlt Kohleiv 
satire zu vanleren. 

16L Vorrichtung nach jadam vorangahanden 
Anapruch, gakermzeichnet durch elna Bnrichtung 
(100; 400) zum automaoachan 8eenden dee detrie- 
bea der Antriebaern rich tung (36; 230) nach elner 
vorbestJmmten Zert 

17. Vorrichtung nach Anapruch 16, gekennzeJch- 
nat durch elna von Hand betdtlgbare Stoppef nrfch- 
tung (404) zum Seanden dea Oetrlebes der 
AntriaMnrichtung (36; 230} vor dam Enda der 
vorbestimmten Zaft 

18- Vorrichtung nach Anapruch 16,gekannzekh- 



nst durch etne Elnrichtung (108) zum Auswihlen 
alnar aus dner Anzahl uritorsohledtlcher vorbe- 
atfanmter Zettan um daa Msfi der arrefohten 
Veraatzung mtt KoWensfeire zu wihlen. 

5 19. Vorrichtung nach Jedem vorangehenden 
Anapruch, getonnzefohnst durch aine Bnrichtung 
(44; 290) zum Steuam dea Druckss dea Kohlendio- 
xids Im Raum, so daft ar Innerhalb elnes 8e reaches 
von 60 palg (4,1 bar) bis 140 palg (9,6 bar) llagt 

to 20. Vorrichtung nach Anspruch 19, dadurch 
geJcennzeichnet daft die Druckateuerefnrichtung 
(89; 290) wirioam 1st, um dan Druck be! etwa 100 
palg (6r8 bar) zu heltan. 

21. Vorrichtung nach )edem vorangahanden 
rs Anspruch, dadurch gekennzaiohnet de& dar 

Betrieb der Antrtabeelnricrmjng (38; 230} wahrand 
alnaa Zehrsums von nlcht me hr els 6 Sskunden 
das Versetzen mlt Kohlens6ure erreichL 

22. Vorrichtung nach jadam vorangehenden 
20 Anspruch, dadurch gefcannzetchnet dafi efts 

Antriabeeinrlchtung (38; 230) zum Drehan dea 
Rotors (32; 224} mft rnindsstans 1000 U/mln 
betrsfebar 1st, 

23. Vorrichtung nach Anspruch 22, dadurch 
26 gefaonnzatehnst daE die Antriabsefnrichtung (36; 

230) zum Drehends* Rotor* (32; 224) mlt von 1000 
bis 1500 U/min betrefbbar 1st 

24. Vorrichtung nach )edem dar AnsprOchel bla 
21, dadurch gakannzelchnet, dafi dla Antriebsein- 

3a rkirtimg(36;230)zurDrehungdesRotor8(32;224) 
mft von 500 bis 2000 U/mln betrefbbar 1st 

26. Vorrichtung nach |adam vorangahanden 
Anspruch, dadurch gekannxeich net dafi diaKam- 
mar (10; 2001 zum Versetzan rnft Koh Ian sou re nlcht 

to mehr ate etwa 1 I (etwa 8 fluid ounces) enthelt 
warm ale bis zum ganannten Waaaerttand (W) 
gefOHttst 

26. Vorrichtung nach jedem vorengehendan 
Anapruch, dadurch gekennzefchnst da8 die Kam- 

40 mer (10; 200) zum Varsetzen mft Kohlansfiure bfa 
zu etwa &ti Hirer Kapazlclt gefOltt 1st wann ale bis 
zum ganannten Waaserstand (W) gefQIlt 1st 

27. Vorrichtung nach jadam dar AnaprOcha 2 bis 
5 Oder Jedem Anspruch, sowett er hiervon abhftn- 

m gig tat cjekartnzelchnet durch elne ZyUua-Stauer- 
elnrichtung (100; 400), die In Abhfinglgkelt von 
a I nam Startslgnal betrelbber 1st, um dla Vorrich- 
tung zu varaniasaen, elnen Zyfctua des Versetzans 
mlt Kohlansflure durchzufOhran, beC dam die Was- 

60 ser-Zuhihrelnrichtung (12, V2; 202, 204) Wasser 
zufuhrt um die Kammer (10; 200} bfa zum vorbe- 
stJmmten Waaserstand (W) zu fOtien, wobel dfe 
Kemmar (10; 200} nicht untar Druck stent und 
nechfolgend die Kohlendkixld-Zufuhrelnrlchtung 

m (14; 206) veranfaOt vvlrd, KoMenolcodd dar Kam- 
mer (10; 200) zuzufuhren, um den Raum mlt dam 
ganannten erhohten Druck zu fttlen, wobel die 
ZyMuB-Stauarefnrichtung (100; 400) auch die 
Antriabsefnrichtung (38; 230) betfltigt um den 

90 Rotor (32; 224) zu ve ran lessen, bei der genannten 
DrehzaW angetriaben zu warden, um des Verset- 
zen mlt Kohlansfture zu bewtrken. 

28. Vorrichtung nach Anspruch 27, dadurch 
gakennzelch net dafi die Zyfclus^Steuerelnrichtung 

m (100; 400} die Antriebsalnrichtung (36; 230) aktf* 
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vtert urn das Versetren mlt Kohlensaurezu begin* 
nan, nachdam dar Haum mlt KohtencHoxid bis 
zum genanntan erhohten Druck Qsfultt wurde. 

29l Vorrichtung nach Jadem dar Anaprucha 8 
Us 8 und nach Anspruch 28, dedurch gekann- « 
zafchnet, daB die Zyktus-SteuftralnHchtung (100; 
400) ferner zum AktMeren dar Enrich tung (64, 
V3; 222, 286) bertreibber 1st, urn das Konzantrat 
nach fertigsteltung des Versatzens mlt Kohlen- 
aaure ebzugeben. 10 

30. Vomchtung nach (sdem vorsngehandan 
Anspruch, dadurch gefcennzefchnet deS dar 
Rotor (32; 224) exzentrtsch In dar Kammer (10; 
200) zum Versatzen mtt Kohlensaure angeordnet 

te 

Ravendlcatfons 

1. Dtapositff de production d'aau gazeuse an 
qusnftti retatrvement petite pour boltsora, com- 20 
prone nt una chambra da saturation a gezcarbonl- 

qua (gazftflcation) (10, 200) pouvant tea rempfia 
d'aau Juaqu'a un niveau prfctttarrnfne (W) da 
facon qu'un eapace aott lalsaa libra dsns ta cham- 
bf» (10, 200) au-dassus da Yemju dee rnoyena 25 
d'aii mentation an gaz carbonlqua (14, 100; 3)6, 
400) rettes a la chambra (10, 200) pour foumfr du 
gaz carbonlqua a caUe-d sous una presefon eie- 
vee, das rnoyena da saturation a gaz carbonlqua 
pour metangar fntimemant le gaz carbonlqua a so 
I'aau, et das rnoyena de dacharga (18. 212) pour 
cttcherger I'aau carbonataa de la chambra (10, 
200], dfapositff cerect£risa r an ce qua las m cyans 
de saturation comprennant un rotor (32, 224) 
monte* dans la chambra (10, 2001 daa rnoyena de X 
palattea (38, 40. 42; 120, 122, 228) mcmtees sur le 
rotor (32, 224) pour p&etner dans I'aau at dans 
I'espace situ* eu-desaus da I'eeu loraqi/on fait 
toumer la rotor (32, 224) at lorsque (a chambra 
(10, 200) eat remplle Juaqu'au niveau rxeottter- m 
mln$ (W), at daa rnoyena <feot ratnement (36, 230) 
servant a entratner la rotor (32, 224) a una vitaaaa 
ae shuant au mofns dans la zona da 500 tours/ 
minute. 

2. Dfeposfttf salon ta revendtoatfon 1, caractB- m 
ris* an ce qiCII comprend daa rnoyena (f alimenta- 
tion d'aau (12. V2; 202, 204) pourfoumlr da r*eau 

a la chambra (10, 200) at das moyens da corn- 
manda (100, 232) pour commander eutomatjque- 
mant las rnoyena cfaKrmntauon d'aau da so 
manlere a rempifr la chambra (10, 200) Juaqu'au 
niveau (W). 

X Dtsposftif salon Is revendicetion 2, caracte- 
ri8 » ca que lea moyens da commands (100) 
commandant las moyans d 'alimentation d'aau es 
(12, V2) pour qulla fburnlsaent de Taau a la 
chambra pendant una penoda da tarnps predate r- 
mlnee da facon que ta chambra (10) soft rempfje 
juaqu'au niveau (W). 

4 - Olspoartif salon la revandication 2, carecta- sa 
ris6 en ce que lea moyans cTali mentation d'aau 
comprennant un reservoir (202) ralla a te chambra 
(200) pour foumfr ds I'aau e catle-ci. at en ca qua 
laa moyans da commands comprennant una sou- 
pape (232) pour commandar I'allmentation cTeau as 



du reservoir (202} vers ta chambra (200), la eou- 
papa (232) tent morrtsaa da mantere * s'ouvrtr 
sous ractfon cfun mouvement momacFtai>6 du 
rotor (224), at a aa farmer an fbnction du niveau 
d'aau dans la c hamb ra (200). 

5l Dtsposfrrf salon la ravanolcatfon 4, caracte- 
rtsa an ce que la sou pape (232) ast oTsposea da 
manlere a venlr an contact a vac las moyans da 
palattea (228) pour s'ouvrtr atnsf sous Taction du 
mouvement momenta ne du rotor (224), at sa 
trouve en outre dtspoaee da manlere a flottar sur 
I'aau contanua dans Is chambra (200) pour sa 
fermar alnsl en reponae eu niveau d'aau. 

b\ DbpoaJtrf salon I'une queloonqua das reven- 
<flcatx>na precedantee, careceSritf en ca qu'U 
comprend daa moyans dalimentation en produtt 
concentre (16, 214) pour foumfr un aroma 
«mcentna, at daa moyans (64, V3; 222. 266) pour 
decherger la produtt concentre provanant das 
moyans d'atfrnentstion an produtt concentrt (16, 
214) da manlera & la mttangerd I'aau carbonatae. 

7. Daspoaltff salon la revalidation 6. camds- 
naa an ca qua las rnoyena (V3t 64: 286. 222) pour 
dacfwyy la product coooeo ua pauvant fonctkKV 
nar pour foumfr cki gaz oarboniqua aux moyans 
oratfrnentatfon an produft conoantnl (16, 214) da 
manlare $ produlm catta distHbutlon du prodult 
concentred 

& Oisposrtif salon te revandication 7, carscta- 
rtsa an ceque tea rnoyena (64, V3; 222, 286) pour 
dfcharger la produtt conoentre pauvant fonctiorv 
nac pour obtanir du gaz carbonlque pravenent da 
la chambra da gazdfficatlon (10, 20u) da maniera a 
la foumlr aux moyans o*etf mentation an produtt 
ccmcantre (161 214) apiaa ta fln <fune operation de 
saturation a gaz carbonlqua. 

& DfaposWf salon I'une quetconque daa reven- 
cScatlons pra^dantea, caracterisd en ce qua rex8 
du rotor (32, 224) eat aaaanttatlamant hortsontal. 

10. Wspoattif aalon la revaftdlcatfon 9, depen- 
dant da rune Quetconque daa ravandicauona 2 a 
5, caract6rl»6 an ca qua I'axa du rotor (32, 221 ) est 
ahui au-deasous du niveau (W). 

11. DtaposJttf salon Tunaqualconqua daa raven* 
dfcatlons 9 at 10, caraca$rM an ca qua at 0 eat Is 
c&arnetre du carets betey* par ta bout daa palettes 
loraqu'on fait toumer la rotor, et si L eat la 
longueur de la partie daa palettes depaasant au- 
daseua du niveau cTaau (W) lorsque te rotor est 
Immobile, lorsque las patettas aont dens leur 
position hauta maximum at lorsque I'apperefl est 
horfzontal, L rapraaanta elors au molns 5% da D. 

12. Olsposltif salon la revandication 11, ceract*- 
ris* an ca qua L represents au molns 12% de 0, 

13. Diepositif salon la revandication 11, caracta- 
nsA an ca qua L ast oompns antra 12% et 16% de 
D. 

14. Dtsposltif salon Tune quetconque das raven* 
dtcatkms precadentaa, caractstiaa' an ce qua catuJ- 
cl comprend un certain nombra da palattaa (38, 
228). 

16. Dbpoaltff salon I'une queloonqua das ravarv 
dlcations precedentaa, caractaris^ an ce qull 
comprend das moyerra (100, 400) pour fairs vartar 
la temps pendant lequef laa moyans d'antralna- 
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merit (36, 230] rant actfonnes, de maniere a 
fafre varisr la degre de saturation a gaz car- 
bonlque obtsnu. 

18. Dfeposftrf aalon Tuna qualconque des 
revsndlcations precedents*, caracterlse en ce s 
qu'll comprond dan moyens (100, 400) pour 
•topper automarJquement la fbnctionnement 
das moyons d'antratnement (38, 230} eu bout 
o v un tamps predetermined 

17. Dfsposrtff salon la revendicatJon 16, w 
csracterisd an ce qu'il oomprand das moyens 
d'arret rnanoeuvraWee manuatlamant (404) 
pour stopper la fonctionnernent das moyans 
d'antratnement (36, 230) avant la fln du 
temps predetermine, w 

18. Olsposltff salon to revandlcabon 16, 
carect&rtod en ce qull comprend des moyans 
(106) pour aelectfonnsr I'un de piusfeurs 
temps predetermines dlff&rents, da menlere a 
•eJectfonnsr le degnl de saturation a gaz car- fo 
bonlque obtanu- 

19. Dtspostttf salon Tune quetconqua das 
revandtcations precedents*, caract*ri*6 en ce 
qull oomprand das moyans (44, 7BQ) pour 
commander la presslon du gaz csrbonique 25 
dans fespace sftu6 eu~de**ue de reau, da 
fecon qua cetta presslon se sttue dans una 
plage de 4,1 bars (00 pafe) a 9,6 bars (140 
pslo)- 

20. DtepcsJUf salon to revendlcstion 19, x 
carac&risg an oe qua lea moyans da com- 
manda da praasion (44, 290) peuvent fono- 
tionner pour malntenlr la presslon a environ 

6,8 bars (100 prig). 

21. Dfapostttf salon Tuna qualconque des as 
revendicstkma precedentes, carectens* an oa 

qua la foncfjonnamant das moyans d'entraV 
nernent (38, 230) pendant une pan'oda da 
temps no ottpessent pea dnq asoondea, per- 
mat d'obtenir la oatu ration a gaz carbonlque. 40 

22. Dbposrdf salon I'une qualconque des 
revindications precad antes, caracterias an oe 
qua las moyans d'entralnennent (30, 230) pau- 
vant fonctfonner pour fefre tournar to rotor 

(32, 224} a au molne 1000 tours par minute. m 

23. Dtaposltff salon la ravendlcetton 22, 
oarecterhg en ce que las moyans cf antral ne- 
rnent (36V 230) peuvent fonctlonnar pour faire 
toumer le rotor (32. 224) antra 1000 et 1500 
tours par mtnuta. m 

24. Disposftrf aalon Tuna qualconque des 
revendtoetlons 1 a 21, caracrjarisA en ce que 
les moyans d'entrainament (36, 230) peuvent 
fbncdonnar pour faire toumer la rotor (32, 

224) entre 600 et 2000 tours par minute. as 
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25. Dtoposittf salon Tuna quetconqua des 
raverKflcstkms preotdantes, caractense an ce 
que to chambra de saturation a gaz carbonf- 
qua (10, 200) ne contfant pas plus d'environ 
1 Btre (environ 9 oncaa de flulde) lorsqu*e$a 
est remote jusqu'au niveau (W). 

26. Dteposftrf aalon Tune qualconque dee 
ravanolcadons preoeoantaa, carectenee en ce 
que la chambre (10, 200] est remplla jusqu'a 
environ cinq sbriemea da sa ce pacta lonv 
qu*el!e est remplle juequ'eu niveau (W). 

27. DteposWf salon I'une que Icon que des 
revendicetions 2 a 5 ou salon Tune qualcon- 
que des revendlcations dependant da cellea- 
d, caractense en ce qu'W oomprand das 
moyans de commando da cycle (100/ 400) 
pouvant fanctfonner an reponse a un sfgna) 
de demerrage pour falre eff actus r eu dispose 
ttf un cycto da saturation a gez carbonlque 
dens toejuel las moyans d'slfmerrtatlon d'sau 
(12, V2; 202, 204) foumtosent da Taau pour 
rernpllr la chambre (10, 200) Ju*qu*eu niveau 
pt*dfesfmfn6 (W) tondb que catta chambre 
(101 200} est deoompreasee, puts ansuke pour 
falra Ibnctfonner las moyens d*aJimantedon 
en gaz carbonlque (14, 206) de mentors a 
foumlr du get carbonlque a to chambre (10, 
200) pour remold to volume sous presslon 
etevea r lea moyens de commands de cycta 
(100, 400} fetoant age lament fdncttonner lea 
moyans d'entretoament (30, 230) pour fairs 
toumer to rotor (32, 224] a se vitasse per- 
mettant d*effactuer la saturation a gaz carbo- 
nlque. 

2a OfsposHff seton to revenolcatfon 27, 
osfacftertoe an oa que tos moyans de com- 
mande da cycto (100, 400) font foncrJonner 
lee moyans d'entrelnement (38, 230) pour 
demarmr la saturation a gaz carbonlque 
epree que le volume alt ate" rempll de gaz 
carbonlque Jusqu'a la presslon eJavaa voutue^ 

29. Ctsposltif salon Tuna qualconque das 
revandtcations 0 ft 9 at aalon la revendlcstion 
28, catacbfrlse en ce que les moyans de 
commands de cycle (100, 400) peuvent en 
outre fonctlonnar pour acttonner tos moyans 
(64, V3; 222, 286) destines a decharger le 
pfoduit concentre epres to fin de to satura- 
tion a gaz carbonlque. 

30. OtoposlrJf selon Tuna quelconque des 
revandications precddantes, carectans* en ca 
qua to rotor (32, 224] est monta excentriqua* 
mant dans to chambre de saturation a gaz 
carbonlque (10, 200). 
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